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Description 

(.'invention concerns ('utilisation, dans une composition cosmetique ou pour ia preparation d'une composition phar- 
maceutique pour favoriser la pigmentation de la peau et/ou de ses phaneres, d'au moins un retinoids portant une 
5 fonction phenol ou naphtol. Elle concerne egalement un procede cosmetique pour pigmenter la peau et/ou ses pha- 
neres, caracterise en ce que Ton applique sur la peau et/ou ses phaneres une composition comprenant au moins un 
retinoide portant une fonction phenol ou naphtol. 

La couleur de la peau humaine et de ses phaneres (cheveux, ongles, poils,...) est fonction de differents facteurs 
et notamment des saisons de I'annee, de la race, du sexe et de I'age Elle est principalement determines par la con- 
10 centration de melanine produite par les melanocytes. Les melanocytes sont les cellules specialisees qui, par I'inter- 
mediaire d'organelles particuliers, les melanosomes, synthetisent la melanine. 

On sait que dans la plupart des populations la coloration brune de la peau ou le maintien d'une coloration constante 
de la chevelure sont des aspirations importantes. 

II existe par ailleurs des maladies de la pigmentation comma par example le vitiligo qui est une maladie auto- 
is immune qui se caracterise par I'apparition de plaques blanches sur la peau liees a un defaut de pigmentation. 

II existe done un reel besoin de produit facilitant et/ou ameliorant la pigmentation de la peau et/ou de ses phaneres, 
plus particulierement les cheveux et les ongles. 

A cet egard, il a ete propose de nombreuses solutions dans le domaine de la coloration artificielle, par apport de 
colorants exogenes senses donner a la peau et/ou aux cheveux une coloration la plus proche possible de ce qu'elle 
20 est naturellement ou dans le domaine de la coloration naturelle par stimulation des voles naturelles de pigmentation. 

D'excellents resultats sont certes obtenus par les solutions proposees dans I'art anteneur, mais il n'en demeure 
pas moins que la stimulation de la pigmentation de la peau ou de ses phaneres par la vole naturelle (melanogenese) 
reste la voie ideale de pigmentation. 

A cet egard, il a ete propose dans les documents WO-A-951 7161, WO-951 1 003. WO-A-9501 773, WO-A-9404674, 
25 WO-A-9404122, EP-A-585018, WO-A-9310804, WO-A-9220322 ou WO-A-9107945 des solutions aussi variees que 
des compositions contenant un inhibiteur de phosphodiesterases, I'utilisation de prostaglandine, de fragments d'ADN, 
de derives de la tyrosine ou encore d'extraits de plantes. Souvent les composes utilises sont des melanges complexes 
qui ne presentent pas de specificite. 

La decouverte de substances ayant un effet sur la pigmentation de la peau ou de ses phaneres reste un objectif majeur 

30 de la recherche dans ce domaine. 

Un des buts de la presente invention est done de proposer I'utilisation de nouveaux composes pour favoriser la 
pigmentation de la peau et/ou de ses phaneres. 

La demanderesse a maintenant decouvert que certains retinoides induisent la melanogenese et done favorisent 
la pigmentation de la peau ou de ses phaneres. Ceci est d'autant plus surprenant que d'autres retinoides ont ete decrits 

35 comme depigmentants. Ainsi, I'acide retinofque tout-trans a ele decrit comme agent capable d'eclaircir les taches 
hyperpigmenteesde la peau (J.S. Weiss et al. "Topical tretinoin improves photodamagedskin", J.Am. MedAssoc, 1988, 
259, 527-532. De plus, I'association de derives de vitamines A et d'antioxydants, comme des quinones ou des derives 
flavonoiques, etait connue pour reduire les taux de melanine a la fois dans la peau hyperpigmentee et dans la peau 
normale (U.S. 3856934, EP 421110, JP 60-48934, JP 63-301810). 

40 Ainsi, I'invention a pour objet I'utilisation dans une composition cosmetique ou pour la preparation d'une compo- 

sition pharmaceutique, a titre de principe actrf d'une quantite suffisante d'au moins un retinoide portant une fonction 
phenol ou naphtol, ce retinoide ou la composition etant destine a favoriser la pigmentation de la peau et/ou de ses 
phaneres. 

Elle concerne egalement un procede cosmetique pour pigmenter la peau et/ou ses phaneres, caracterise en ce 
4S que Ton applique sur la peau et/ou ses phaneres une composition comprenant, dans un support cosmetiquement 
acceptable, au moins un retinoide portant une fonction phenol ou naphtol. 

Un autre objet de I'invention concerne une composition cosmetique ou pharmaceutique comprenant, dans un 
support physiologiquement acceptable, au moins un retinoide portant une fonction phenol ou naphtol et au moins un 
substrat d'au moins une enzyme presentant une activite tyrosinase. 
50 Parmi les phaneres, on prefere les cheveux ou les ongles. 

Par retinoide portant une fonction phenol ou naphtol, on entend des composes qui presentent a la fois: 

une activite biologique de type retinoide, e'est a dire jouant sur la proliferation et la differentiation cellulaire, comme 
cela a ete defini dans L.J. Gudas et al, 1994, pp 443-520. chapitre 11, Cellular biology and biochemistry of the 
55 retinoids, In the Retinoids, Biology, Chemistry and Medecine et dans Sporn, M B, Roberts, A.B., Goodman, D.S., 

Eds. Raven Press; Pawson et al. Retinoids at the threshold : their biological significance and therapeutic potential. 
J. Med. Chem. 1982, 25, 1269-1277, 

et une fonction phenol ou naphtol, sous forme libre ou protegee. 
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De preference, on utilise les retinoi'des a fonction phenol. 

Parmi les groupes protectees de la fonction phenol ou naphtol, on prefere un groupe ether ou ester. 
Ces groupements protecteurs sont notamment decrtts dans le livre : "Protective groups in organic synthesis ", by 
theodora W. Greene at Peter G. Wuts.Ed. John Wiley and Sons, 1991. 

Parmi les retinoides portant une fonction phenol ou naphtol, on peut notamment citer les composes suivants : 

Acide 6-[3-(1 -adamantyl)-4-methoxyphenyl]-2-naphtoique, 

6-[3-(1-adamantyl)-4-hydroxyphenyl]-2-naphtoate de methyle. 

Acide 6-[3-(1 -adamantyl)-4-hydroxyphenyl]-2-naphtoique, 

Acide 6-[3-(1 -adamantyl)-4-acetoxyphenyl]-2-naphtoique, 

Acide [3-[3-(1-adamantyl)-4-methoxyphenyl]-2H-1-benzopyran]-7-carboxylique, 

Acide [3-[3-(1-adamantyl)-4-hydroxyphenyl]-2H-1-benzopyran]-7-carboxylique, 

Acide [3-[3-(1-adamantyl)-4-acetoxyphenyl]-2H-1-benzopyran]-7-carboxylique, 

Acide [2-[3-(1-adamantyl)-4-hydroxyphenyl] benzimidazole] 5-carboxylique, 

Acide [2-[3-(1-adamantyl)-4-hydroxyphenyl] benzothiophene 6-carboxylique, 

Acide [2-[3-(1-adamantyl)-4-hydroxyphenyl] benzofuranne 6-carboxylique, 

Acide 4-[(E)-2-[3-( 1 -adamantyl)-4-hydroxyphenyl]propenyl]-benzoique, 

Acide 4-[2-[3-(1-adamantyl)-4-hydroxyphenyl]ethynyl]-benzoique, 

Acide 3-[(3,5-di-tert-Butyl-4-hydroxyphenyl)-2H-1-benzopyran]-7-carboxylique, 

3-[(3,5-di-tert-Butyl-4-hydroxyphenyl)-2H-1 -benzopyran]-7-carboxylate de methyle, 

Acide 6-[3-tert-Butyl-4-hydroxyphenyl]naphtoi'que, 

Acide 4-[(E)-2-[3, 5-di-tert-Butyl-4-hydroxyphenyl]ethenyl]-benzoique, 

Acide 4-[(E)-2-[3,5-di-tert-Butyl-4-hydroxyphenyl]propenyl]-benzoique, 

Acide 4-[3-(3,5-di-tert-butyl-4-hydroxyphenyl)-1 -propynyl] benzo'ique, 

Acide (a//-E)-9-(3-(1-Adamantyl)-4-Hydroxyphenyl)-3,7-dimethyl-2,4,6-nonatrienoique, 

Acide (a/A£)-9-(4-Hydroxy-2,3,6-trimethylphenyl)-3,7-dimethyl-2,4,6,8-nonatetraenoique, 

(a//-£)-9-(4-Methoxy-2,3,6-tnmethylphenyl)-3,7-dimethyl-2,4,6,8-nonatetraenoate d'ethyle, 

Acide 4-[6-Hydroxy-7-(1 -Adamantyl)-2-naphtyl]benzoique, 

Acide 4-[(E)-2-[3-tert-Butyl-4-hydroxyphenyl]propenyl]benzoique. 

Ces composes presentent respectivement les formules (1) a (23) developpees suivantes : 
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Parmi ceux-ci, on prefere utiliser les retinoides portant une fonction phenol ou naphtol suivants : 

Acide 6-[3-(1-adamantyl )-4-hydroxyphenyl]-2-naphtoique, 

Acide 4-[(E)-2-[3-(1-adamantyl)-4-hydroxyphenyl]propenyi]-benzoique, 

Acide 3-[(3,5-di-tert-Butyl-4-hydroxyphenyl)-2H-1-benzopyran]-7-carboxylique, 

Acide 4-[(E)-2-[3,5-di-tert-Butyl-4-hydroxyphenyl]propenyl]-benzoique, 

Acide 4-[3-(3,5-di-tert-butyl-4-hydroxyphenyl)-1 -propynyl] benzoTque. 

Le retinoi'de selon I'invention peut etre employe pour des usages medicaux ou de contort (cosmetique). II peut 
etre nolamment employe dans le traitement des dereglements de la pigmentation comme le vitiligo, I'albinisme, des 
hypopygmentations post-inflammatoires, dans le traitement des hypopygmentalions ou depigmentations apres des 
greffes de peau, dans le traitement des hypopygmentations ou depigmentations dues a une surexposition aux rayons 
ultra-violet, traiter des hypopygmentations ou depigmentations post-cicatrisation ou de traiter des hypopygmentations 
ou depigmentations dues au vieillissement ou les lentigos, lis peuvent egalement etre employes pour la recoloration 
des cheveux, plus particulierement les cheveux gris, ou pour traiter les problemes de pigmentation des ongles. 

Un autre objet de I'invention concerne done une composition cosmetique ou pharmaceutique comprenant, dans 
un support physiologiquement acceptable, au moins un retinoide portant une fonction phenol ou naphtol et au moins 
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un substrat d'au moins une enzyme presentant une activity tyrosinase. 

Parmi les substrats ulilisables selon I'invention on peut citer par exemple la tyrosine ou ses derives, la dihydroxy- 
3,4 phenyl a-alanine (DOPA) ou le 5,6-dihydroxyindole. 

II est possible de reunir en une seule composition le retinoide et le substrat. Mais des formes particulieres de 
s realisation peuvent etre envisages, en particulier le retinoide et le substrat peuvent etre administres de maniere 
simultanee, separ6e ou etalee dans le temps. 

Ainsi, I'invention a aussi pour objet une composition comprenant au moins un retinoide a fontion phenol ou naphtol 
et au moins un substrat d'au moins une enzyme presentant une activite tyrosinase comme produit de combinaison 
pour une utilisation simultanee, separee ou etalee dans le temps pour favoriser la pigmentation de la peau et/ou des 
'0 cheveux. 

Sous une forme de realisation particuliere le retinoide et le substrat peuvent etre conditionnes de maniere separee 
sous forme d'un kit dont les composants seront melanges extemporanement. 

L'invention a ainsi pour objet un kit conprenant au moins un retinoide a fonction phenol ou naphtol et au moins un 
substrat d'au moins une enzyme presentant une activite tyrosinase pour une utilisation simultanee. separee ou etalee 
is dans le temps pour favoriser la pigmentation de la peau et/ou de ses phaneres. 

La composition comprenant le retinoide selon I'invention peut dtre ingeree, injectee ou appliquee sur la peau (sur 
toute zone cutanee du corps) ou ses phaneres. plus particulierement les cheveux et les ongles. Selon le mode d'ad- 
ministration, la composition utilisee selon I'invention peut se presenter sous toutes les formes galeniques. 

La quantity suffisante de retinoides utilises ou compris dans les compositions correspond bien entendu a la quantity 
20 necessaire pour favoriser la pigmentation attendue, cette quantite depend notamment de la qualite pigmentante du 
retinoide choisi et de la composition dans lequel il se trouve et de la frequence a laquelle la composition comprenant 
le retinoide est utilisee. 

Par voie enterale, les medicaments peuvent se presenter sous forme de comprimes, de gelules, de dragees, de 
sirops, de suspensions, de solutions, de poudres, de granules, d'6mulsions, de microspheres ou nanospheres ou 
25 vesicules lipidiques ou polymeriques permettant une liberation controlee 

Pour donner un ordre de grandeur, les retinoides ingeres ou mjectes selon I'invention sont gendralement admi- 
nistres a une dose journaliere d'environ 0,01 mg/kg a 100 mg/kg en poids corporel en 1 a 3 prises. 

Pour une application topique sur la peau, la composition peut avoir la forme notamment de solution aqueuse ou 
huileuse ou de dispersion du type lotion ou serum, d'emulsions de consistance liquide ou semi-liquide du type lait, 
30 obtenues par dispersion d'une phase grasse dans une phase aqueuse (HIE) ou inversement (E/H), ou de suspensions 
ou emulsions de consistance molle du type creme ou gel aqueux ou anhydres, ou encore de microcapsules ou micro- 
particules, ou de dispersions vesiculates de type ionique et/ou non bnique. Ces compositions sont prepares selon 
les methodes usuelles. 

Ellas peuvent etre egalement utilisees pour les cheveux sous forme de solutions aqueuses, alcooliques ou hy- 
35 droalcooliques, ou sous forme de cremes, de gels, d'emulsions. de mousses ou encore sous forme de compositions 
pour aerosol comprenant egalement un agent propulseur sous pression 

La composition selon I'invention peut aussi etre une composition pour soins capillaires, et notamment un shampooing, 
une lotion de mise en plis, une lotion traitante, une creme ou un gel coiffant, une composition de teintures (notamment 
teintures d'oxydation) eventuellement sous forme de shampooings colorants, des lotions restructurantes pour les che- 
40 veux, une composition de permanente (notamment une composition pour le premier temps d'une permanente), une 
lotion ou un gel antichute, un shampooing antiparasitaire, etc. 

Pour I'injection, la composition peut se presenter sous forme de lotion aqueuse, huileuse ou sous forme de serum 
et pour I'ingestion, elle peut se presenter sous forme de capsules, de granules, de sirops ou de comprimes. 

Les quantity des differents constituants des compositions selon I'invention sont celles classiquement utilisees 
45 dans les domaines considered. 

Les compositions peuvent egalement consister en des preparations solides constituant des savons ou des pains 
de nettoyage. 

Les compositions peuvent aussi etre conditionnees sous forme d'une composition pour aerosol comprenant ega- 
lement un agent propulseur sous pression. 

50 Lorsque la composition est une emulsion, la proportion de la phase grasse peut aller de 5 % a 80 % en poids, et 

de preference de 5 % a 50 % en poids par rapport au poids total de la composition. Les huiles, les cires, les emulsion- 
nants et les coemulsionnants utilises dans la composition sous forme d'emulsion sont choisis parmi ceux classiquement 
utilises dans le domaine cosmetique. L'emulsionnant et le coemulsionnant sont presents, dans la composition, en une 
proportion allant de 0,3 % a 30 % en poids, et de preference de 0,5 a 20 % en poids par rapport au poids total de la 

55 composition. L'emulsion peut, en outre, contenir des vesicules lipidiques. 

Lorsque la composition est une solution ou un gel huileux, la phase grasse peut representer plus de 90 % du poids 
total de la composition. 

Ces compositions pour la voie topique contiennent au moins un retinoide portant une fonction phenol ou naphtol 
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selon I'invention a une concentration de preference comprise entre 0,001 et 5 % par rapport au poids total de la corn- 
La concentration en retinoids portant une fonction phenol ou naphtol selon I'invention dans les compositions cos- 
metiques a usage topique est preferablement comprise entre 0,001 et 3 % en poids 

s De facon connue, la composition cosmetique peut contenir egalement des adjuvants habituels dans le domaine 

cosmetique, tets que les gelifiants hydrophiles ou lipophiles, les additrfs hydrophiles ou lipophiles, les conservateurs, 
les antioxydants, les solvants, les partums, les charges, les filtres, les absorbeurs d'odeur et les matieres colorantes. 
Les quantites de ces differents adjuvants sont celles classiquement utilisees dans le domaine cosmetique, et par 
exemple de 0,01 % a 10 % du poids total de la composition Ces adjuvants, selon leur nature, peuvent etre introduits 

10 dans la phase grasse, dans la phase aqueuse et/ou dans les spherules lipidiques, 

Comme huiles ou cires utilisables dans I'invention, on peut citer les huiles minerales (huile de vaseline), les huiles 
vegetates (fraction liquids du beurre de karrte, huile de tournesol), les huiles animates (perhydrosqualene), les huiles 
de synthase (huile de Purcellin), les huiles ou cires siliconees (cyclomethicone) et les huiles fluorees (perfluoropolye- 
thers), les cires d'abeille, de carnauba ou paraffine. On peut ajouter a ces huiles des ateools gras et des acides gras 

is (acide stearique). 

Comme emulsionnants utilisables dans I'invention, on peut citer par exemple le stearate de glycerol, le polysorbate 
60 et le melange de PEG-6/PEG-32/Glycol Stearate vendu sous la denomination de Tefose R 63 par la societe Gatte- 
fosse. 

Comme solvants utilisables dans I'invention, on peut citer les alcools interieurs, notamment I'ethanol et I'isopropa- 
zo nol, le propylene glycol. 

Comme gelifiants hydrophiles utilisables dans I'invention, on peut citer les polymeres carboxyvinyliques (carbo- 
mer), les copolymeres acryliques tels que les copolymeres d'acrylates/alkylacrylates, les polyacrylamides, les poly- 
saccharides tels que I'hydroxypropylcellulose, les gommes naturelles et les argiles, et, comme gelifiants lipophiles, on 
peut citer les argiles modifies comme les bentones, les sels melalliques d'acides gras comme les stearates d'alumi- 
25 nium et la silice hydrophobe, ethylcellulose, polyethylene. 

La composition peut contenir d'autres actifs hydrophiles comme les prolines ou les hydrolysats de proline, les 
acides amines, les polyols, I'uree. I'allantoine, les sucres et les derives de sucre, les vitammes hydrosolubles, les 
extraits vegetaux et les hydroxyacides. 

Comme actifs lipophiles, on peut utiliser le retinol (vitamins A) et ses derives, le tocopherol (vitamine E) et ses 
so derives, les acides gras essentials, les ceramides, les huiles essentielles, I'acide salicylique et ses derives, 

Selon I'invention la composition peut associer au moins un retinoide a fonction phenol ou naphtol a d'autres agents 
actifs, Parmi ces agents actifs, on peut citer a titre d'exemple ; 

les agents ameliorant I'actrvite sur la repousse et/ou sur le freinage de la chute des cheveux, et ayant deja ete 
35 ddcrits pour cette activite comme par exemple les esters d'acide nicotinique, dont notamment le nicotinate de 

tocopherol, le nicotinate de benzyle et les nicotinates d'alkyles en C r C 6 comme les nicotinates de methyls ou 
d'hexyle, les agents favorisant la repousse des cheveux comme ceux decrits par la demanderesse dans la de- 
mande de brevet europeen publiee sous le numero 0648488 ; 

les antibacteriens tels que le phosphate de clindamycins I'erythromycine ou les antibiotiques de la classe des 

40 tetracyclines ; 

les antiparasitaires, en particulier le metronidazole, le crotamiton ou les pyrethrinoi'des ; 
les antrfongiques, en particulier les composes appartenant a la classe des imidazoles tels que reconazole, le 
ketoconazole ou le miconazole ou leurs sels, les composes polyenes, tels que I'amphotericine B, les composes 
de la f ami He des allylammes, tels que la terbinafine, ou encore I'octopirox ; 

45 - les agents antiviraux tels que I'acyclovir ; 

les agents anti-inflammatoires stero'idiens, tels que rhydrocortisone, le valerate de betamethasone ou le propionate 
de clobetasol, ou les agents anti-inflammatoires non-steroidiens comme par exemple I'ibuprofene et ses sels, le 
diclofenac et ses sels, I'acide acetylsalicylique, I'acetaminophene ou I'acide glycyrrhizique ; 
les agents anesthesiques tels que le chbrhydrate de lidocaine et ses derives ; 

50 - les agents antiprurigineux comme la thenaldine, la trimeprazine ou la cyproheptadine ; 

les agents keratolytiques tels que les acides a- et p-hydroxycarboxyliques ou |i-cetocarboxyliques, leurs sels, 
amides ou esters et plus particulierement les hydroxyacides tels que I'acide glycolique, I'acide lactique, I'acide 
salicylique, I'acide citrique et de maniere generale les acides de fruits, et I'acide n-octanoyl-5-salicylique : 
les agents anti-radicaux libres, tels que I'a-tocopherol ou ses esters, les superoxyde, dismutases, certains cheia- 

55 tants de metaux ou I'acide ascorbique et ses esters ; 

les antiseborrheiques tels que la progesterone ; 
les antipelliculaires comme I'octopirox ou la pynthione de zinc ; 
les antiacneiques comme le peroxyde de benzoyle ; 
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A la liste ci-dessus, d'autres composes peuvent egalement etre rajoutes, a savoir par exemple ie Diazoxyde, la 
Spiroxazone, des phospholipides comme la tecithine, les acldes linoleique et linolenique, I'acide salicylique et ses 
derives decrits dans le brevet frangais FR 2 581 542, comme les derives de I'acide salicylique porteurs d'un groupement 
alcanoyle ayant de 2 a 12 atomes de carbone en position 5 du cycle benzenique, des acides hydroxycarboxyliques 
5 ou cetocarboxyliques et leurs esters, des lactones et leurs sets correspondants, I'anthraline, des carotenoides, les 
acides eicosatetrayenoique et eicosatriyenoique ou leurs esters et amides, la vitamine D et ses derives, des extraits 
d'origine vegetale ou bacterienne. 

Ainsi, selon un mode particulier, la composition selon I'invention comprend egalement au moins un agent choisi 
parmi les agents antibacteriens, les antiparasitaires. les antifongiques, les antrviraux, les anti-mflammatoires, les an- 
io tiprurigineux, les anesthesiques, les keratolytiques, les anti-radicaux libres, les anti-seborrheiques, les antipelliculaires, 
les antiacneiques et/ou les agents dimmuant la differenciation et/ou la proliferation et/ou la pigmentation cutanee, les 
extraits d'origine v6g6tale ou bacterienne. 

On peut Egalement envisager que la composition comprenant au moins un retinoide a fonction phenol ou naphtol 
soit sous forme liposomee, telle que notamment d^crite dans la demande de brevet WO 94/22468 deposee le 13 
15 octobre 1994 par la societe Anti Cancer Inc. Ainsi, le compose encapsule dans les liposomes peut §tre delrvr6 selec- 
tivement au niveau du follicule pileux. 

Bien entendu, I'homme du metier veille a ne pas introduire des composes a la composition utilisee dans la presente 
invention d'une maniere telle que ces derniers contreviennent a I'effet technique desire, objet de la presente invention. 

La composition pharmaceutique selon I'invention peut etre administree par voie parenteral, enterale ou encore 
so par voie topique. De preference, la composition pharmaceutique est administree par voie topique. 

On va maintenant donner a titre d'illustration des exemples qui ne sauraient limiter en aucune facon la portee de 



EXEMPLE 1 

25 

Activite pigmentante de retinoides a fonction phenol ou naphtol 

Le test utilise est celui decrit dans la demande de brevet francais n° 2734825. La synthese de la meJanine est 
estimee par incorporation de thiouracile L'activrte specifique de la melanogenese est estimee par le rapport de Pin- 
30 corporation de 14 C thiouracile a I'incorporation de 3 H leucine rapporte a 100% du temoin (sans retinoide). 
Ainsi, l'activrte pigmentante est classee de la maniere suivante : 

classe 1 : moins de 30% d'activite specifique de la melanogenese, 
classe 2 : de 30% a 60% d'activite specifique de la melanogenese, 
35 classe 3 : plus de 60% d'activite specifique de la melanogenese, 

UAC50 est la concentration pour laquelle on observe 50% de stimulation de la melanogenese par rapport au 
temoin. 

Le tableau suivant rassemble les resultats. 

40 



Compose de formule 


Activite pigmentante 


AC50 


(3) 


classe 2 


10- 8 


(11) 


classe 2 


1 0" 8 -1 0- 7 


(17) 




< io- 10 


(18) 




ND 


(13) 


classe 3 


ND 


(16) 


classe 1 


ND 


ND : Non Determine 



A titre de comparaison, I'acide relinoique tout-trans dans les memes conditions presente une activite pigmentante 
de classe -1 , c'est a dire presente une activite depigmentante de classe 1 (moins de 30% d'activite specifique d'inhibition 
55 de la melanogenese). 
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EXEMPLES DE FORMULATIONS 

1) VOIEORALE 

s (a) On prepare la composition suivante sous la forme d'un comprint de 0,8 g 



Compose de formule (2) 


0,005 g 


Amidon pregelatinist 


0,265 g 


Cellulose microcristalline 


0,300 g 


Lactose 


0,200 g 


Stearate de magnesium 


0,030 g 



Pour le traitement d'une hypopigmentation post-inflammatoire, on administre a un individu adulte 1 a 3 corn- 
primes par jour pendant 3 a 6 mois selon la gravite du cas traite 

(b) On prepare une suspension buvable, destinee a etre conditionnee en ampoules de 5 ml 



Compost de formule (4) 


0,050 g 


Glycerine 


0.500 g 


Sorbitol a 70 % 


0,500 g 


Saccharinate de sodium 


0,010 g 


Parahydroxybenzoate de methyle 


0,040 g 


Arome qs. 




Eau purified q.sp 


5 ml 



Pour le traitement d'une hypopigmentation apres greffe de peau, on administre a un individu adulte 1 ampoule 
par jour pendant 3 mois selon la gravity du cas traite. 

30 

(c) On prepare la formulation suivante destinee a etre conditionnee en gelules : 



Compose de formule (5) 


0,025 g 


Amidon de mat's 


0,060 g 


Lactose q.s p 


0,300 g 



Les gelules utilisees sont constitutes de gelatine, d'oxyde de titane et d'un conservateur. 
Dans le traitement du vitiligo, on administre a un individu adulte. 1 gelule par jour pendant 30 jours. 

40 

2) VOIE TOPIQUE 



(a) On prepare la creme Eau-dans I'Huile non ionique suivante 



45 


Compost de formule (8) 


0,100 g 




Melange d'alccols de lanoline emulsifs, de cires et d'huiles raffines, vendu par la Societe BDF sous 


39,900 g 




la denomination "Eucerine anhydre 






Parahydroxybenzoate de mtthyle 


0,075 g 


50 


Parahydroxybenzoate de propyle 


0,075 g 




Eau dtmintralisee sterile q.sp. 


100,000 g 



Cette creme est appliqude sur une peau greffte hypopigment6e 1 a 2 fois par jour pendant 30 jours. 



ss (b) On prepare un gel en rtalisant la formulation suivante : 
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(suite) 





Erythromycins base 


4,000 g 




Butylhydroxytoluene 


0,050 g 




Hydroxypropylcellulose vendue par la societe Hercules sous le nom de "KLUCEL HF 


2,000 g 




Ethanol (a 95°) q.s.p. 


100,000 g 



Ce gel est applique sur une peau greffee hypopigmentee 1 a 3 fois par jour pendant 6 a 12 semalnes selon 
la gravite du cas traite. 

(c) On prepare une lotion pour corriger les hypopigmentation post-mflammatoire en procedant au melange des 
ingredients suivants : 



Compose de formule (2) 


0,030 g 


Propylene glycol 


5,000 g 


Butylhydroxytoluene 


0,100 g 


Ethanol (a 95°) q.s.p. 


100,000 g 



Cette lotion est appliquee deux fois par jour et on constate une amelioration significative dans un delai compris 
entre 2 et 6 semames 



(d) On prepare une composition cosmetique contre les effets nefastes du soleil en procedant au melange des 
ingredients suivants . 

25 



Compose de formule (4) 


1 .000 g 


Benzylidene camphre 


4,000 g 


Triglycerides d'acides gras 


31,000 g 


Monostearate de glycerol 


6,000 g 


Acide stearique 


2,000 g 


Alcool cetylique 


1,200 g 


Lanoline 


4,000 g 


Conservateurs 


0,300 g 


Propylene glycol 


2,000 g 


Triethanolamine 


0,500 g 


Parfum 


0,400 g 


Eau demineralisee q.s.p. 


100,000 g 



Cette composition est appliquee quotidiennement, elle permet de lutter contre le vieillissement photoinduit. 
(e) On prepare la creme Huile dans I'Eau non ionique suivante : 



Compose de formule (3) 


0,500 g 


Vitamine D3 


0,020 g 


Alcool cetylique 


4,000 g 


Monostearate de glycerol 


2,500 g 


Stearate de PEG 50 


2,500 g 


Beurre de Karite 


9,200 g 


Propylene glycol 


2,000 g 


Parahydroxybenzoate de methyle 


0,075 g 


Parahydroxybenzoate de propyle 


0,075 g 


Eau demineralisee sterile q.s.p. 


100,000 g 



Cette creme est appliquee sur une peau atteinte de vitiligo 1 a 2 fois par jour pendant 30 Jours. 
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(f) On prepare un gel topique en procedant au melange des ingredients suivants 





Compose de formule (17) 


0,050 g 




Ethanol 


43,000 g 


5 


a-tocopherol 


0,050 g 




Polymere carboxyvinylique vendu sous la denomination "Carbopol 941" par la societe ■Goodrich* 


0,500 g 




Triethanolamine en solution aqueuse a 20 % en poids 


3,800 g 






9,300 g 


10 


Propylene glycol qsp 


100,000 g 



Ce gel est applique sur une peau attemte de vitiligo 1 a 3 fois par jour pendant 6 a 1 2 semaines selon la gravite 
du cas traite. 



is (g) On prepare une lotion capillaire pour repigmenter les cheveux en procedant au melange des ingredients 

suivants : 





Compose de formule (9) 


0,05 g 




Compose vendu sous la denomination "Minoxidil" 


1,00 g 


20 


Propylene glycol 


20,00g 




Ethanol 


34,92 g 




Polyethyleneglycol (masse moleculaire = 400) 


40,00 g 




Butylhydroxyanisole 


0,01 g 


25 


Butylhydroxytoluene 


0,02 g 




Eau qsp 


100,00 g 



On applique cette lotion 2 fois par jour pendant 3 mois sur un cuir chevelu ayant subi une depigmentation 
importante. 



(h) On prepare une creme en situation de post-cicatrisation en proc6dant au melange des ingredients suivants 



Compose de formule (1 3) 


0,050 g 


Acide retinoique 


0,010 g 


Melange de stearates de glycerol et de polyethylene glycol (75 moles) vendu sous le nom de "Gelot 


15,000 g 


64" par la societe "GATTEFOSSE 




Huile de noyau polyoxyethylen^e a 6 moles d'oxyde d'ethylene vendue sous le nom de "Labrafil M21 30 


6,000 g 


CS" par la societe "GATTEFOSSE 




Perhydrosqualene 


10,000 g 


Conservateurs 


qs 


Polyethyleneglycol (masse moleculaire = 400) 


8,000 g 


Sel disodique de I'acide ethylene-diamine teUacetique 


0,050 g 


Eau purifiee qsp 


100,000 g 


Cette creme est appliqude 1 a 3 fois par jour pendant 6 a 12 semaines. 




(i) On prepare une creme huile dans I'eau en realisant la formulation suivante : 




Compose de formule (4) 


0,020 g 


1 7-valerate de betamethasone 


0,050 g 


S-carboxymethyl cysteine 


3,000 g 


Stearate de polyoxyethylene (40 moles d'oxyde d'ethylene) vendu sous le nom de "Myrj 52" par la 


4,000 g 


societe "ATLAS 




Monolaurate de sorbitan, polyoxyethylene a 20 moles d'oxyde d'ethylene vendu sous le nom de "Tween 


1,800 g 


20" par la societe "ATLAS 
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(suite) 

Melange de mono et distearate de glycerol vendu sous la denomination de "Geleol" par la societe 
■GATTEFOSSE" 
Propylene glycol 
Butylhydroxyanisole 
ButylhydroxytoluSne 
Alcool cetostearylique 
Conservateurs 
Perhydrosqualene 

Melange de triglycerides caprylique-caprique vendu sous la denomination de "Miglyol 812" par la 
societe "DYNAMIT NOBEL" 
Triethanolamine (99 % en poids) 
Eau qs.p 

Cette creme est appliquee 2 fois par jour sur une peau atteinte de problemes de pigmentation dus au viellis- 
sement. 



(j) On prepare la creme de type huile dans I'eau suivante : 

Acide lactique 
Compose de formule (1 3) 

Stearate de polyoxyethylene (40 moles d'oxyde d'ethylene) vendu sous le nom de "Myrj 52" par la 
societe "ATLAS 

Monolaurate de sorbitan, polyoxyethylene a 20 moles d'oxyde d'ethylene vendu sous le nom de Tween 
20" par la societe "ATLAS" 

Melange de mono et distearate de glycerol vendu sous la denomination de "Geleol" par la societe 

"GATTEFOSSE" 

Propylene glycol 

Butylhydroxyanisole 

Butylhydroxytoluene 

Alcool cetostearylique 

Conservateurs 

Perhydrosqualene 

Melange de triglycerides caprylique-caprique vendu sous la denomination de "Miglyol 812" , par la 
societe "DYNAMIT NOBEL 
Eau q s.p 



(k) Lotion dermique a pulveriser: 



compose de formule (15) 


5,000 g 


Ethanol 


30,000 g 


Eau demineralisee q s.p. 


100,000 g 



(I) Lotion pour les cheveux : 



so 


compose de formule (18) 


3,000 g 




Propylene glycol 


30,000 g 




Alcool ethylique 


40,500 g 




Eau qsp 


100,000 g 



On applique cette lotion sur le cuir chevelu, u 
(m) Lotion ei 



a a deux fois par jour, a raison d'1 ml par application. 
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compose de formule (1) 




5,000 g 


Kawaine 




2,000 g 


Hydroxypropylcellulose (Klucel G d 


e la societe Hercules) 


3,500 g 


Alcool ethylique qsp 




100,000 g 



On applique celte lotion epaissie sur le cuir chevelu, une a deux fois par jour, a raison d'1 ml par application, 
(n) Lotion niosomee : 



Chimexane NL® 
Cholesterol 

Stearoylglutamate monosodique 

compose de formule (3) 

Conservateurs 

Colorants 

Parfum 



qs 
qs 
qs 



0,475 g 
0,475 g 
0,050 g 
0,100 g 



Eau demineralisee 



qsp 100,000 g 



On applique cette lotion sur le cuir chevelu, une a deux lois par jour, a raison d'1 ml par application. 



compose de formule (17) 




5,000 g 


Monomethylether de propyleneglycol (Dowanol PM de Dow Chemical) 


20,000 g 


Hydroxypropylcellulose (Klucel G de 


la societe Hercules) 


3,000 g 


Alcool ethylique 




40,000 g 


Minoxidil 




2,000 g 


Eau qsp 




100,000 g 



On applique cette lotion epaissie sur le cuir chevelu, une a deux fois par jour, a raison d'1 ml par application. 



Revendlcations 

1. Utilisation dans une composition cosmetique ou pour la preparation d'une composition pharmaceutique, a titre de 
principe actif , d'une quantite suffisante d'au moins un retinoide portant une fonction phenol ou naphtol, ce retinoide 
ou la composition etant destine a favoriser la pigmentation de la peau et/ou de ses phaneres. 

2. Utilisation selon la revendication 1 , caracterisee en ce que le retinoide portant une fonction phenol ou naphtol est 
choisi parmi les retinoides portant une fonction phenol. 

3. Utilisation selon la revendication 1 ou 2, caracterisee en ce que le retinoide portant une fonction phenol ou naphtol 
est choisi parmi les retinoides : 



Acide 6-[3-(1 -adamantyl)-4-methoxyphenyl]-2-naphtoique, 
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6-[3-(1-adamantyl)-4-hydroxyphenyl]-2-naphtoate de methyle, 

Acide 6-[3-(1 -adamantyl)-4-hydroxyphenyl]-2-naphtoique, 
s Acide 6-[3-(1 -adamantyl )-4-acetoxypheny(]-2-naphtoique, 

Acide [3-[3-(1 -adamantyl)-4-methoxyphenyl]-2H-1 -benzopyran]-7-carboxy!ique, 

Acide [3-[3-(1 -adamanty!)-4-hydroxyphenyl]-2H-1 -benzopyran]-7-carboxylique, 

Acide [3-[3-(1 -adamanfyl)-4-acetoxyphenyl]-2H-1 -benzopyran]-7-carboxylique, 

Acide [2-[3-(1-adamantyl)-4-hydroxyphenyll benzimidazole] 5-carboxylique. 
is Acide [2-[3-(1-adamantyl)-4-hydroxyphenyl] benzothiophene 6-carboxylique, 

Acide [2-[3-(1-adamantyl)-4-hydroxyphenyl] benzofuranne 6-carboxylique, 

Acide 4-[(E)-2-[3-(1-adamantyl)-4-hydroxyphenyl]propenyl]-benzoique, 

20 

Acide 4-[2-[3-(1 -adamantyl )-4-hydroxyphenyl]ethynyl]-benzoique, 
Acide 3-[(3,5-di-tert-Butyl-4-hydroxyphenyl)-2H-1-benzopyran]-7-carboxyiique, 
25 3-[(3,5-di-tert-Butyl-4-hydroxyphenyl)-2H-1 -benzopyran]-7-carboxylate de methyle, 

Acide 6-[2-[3-tert-Butyl-4-hydroxyphenyl]-naphtoique, 
Acide 4-[(E)-2-[3,5-di-tert-Butyl-4-hydroxyphenyl]ethenyl]-benzoique, 

30 

Acide 4-[(E)-2-[3 1 5-di-tert-Butyl-4-hydroxyphenyl]propenyl]-benzoique, 
Acide 4-[3-(3,5-di-tert-butyl-4-hydroxyphenyl)-1-propynyl]benzoi'que, 
as Acide (a//-£)-9-(3-(1 -Adamantyl)-4-Hydroxyphenyl)-37-dimethyl-2,4,6-nonatrienoi'que, 

Acide (a//-£)-9-(4-Hydroxy-2,3,6-trimethylphenyl)-3..7-dimethyl-2,4,6,8-nonatetraenoique. 
(a/A£)-9-(4-Methoxy-2,3,6-trimethylphenyl)-3,7-dimethyl-2,4,6,8-nonatetraenoate d'ethyle, 

40 

Acide 4-[6-Hydroxy-7-(1 -Adamantyl)-2-naphtyl]benzoique, 

Acide 4-[(E)-2-[3-tert-Butyl-4-hydroxyphenyl]propenyl]benzoique. 

45 4. Utilisation selon la revendication precedente, caracterise en ce que le retinoide porlant une fonction phenol ou 
naphtol est choisi parmi : 

Acide 6-[3-(1 -adamantyl)-4-hydroxyphenyl]-2-naphtoique, 

50 Acide 4-[(E)-2-[3-( 1 -adamantyl)-4-hydroxypheny l]propenyl]-benzoique, 

Acide 3-[(3,5-di-tert-Butyl-4-hydroxyphenyl)-2H-1-benzopyran]-7-carboxylique, 

Acide 4-[(E)-2-[3,5-di-tert-Butyl-4-hydroxyphenyl]propenyl]-benzoique, 

55 

Acide 4-[3-(3,5-di-tert-butyl-4-hydroxyphenyl)-1 -propynyl] benzoique; 
5. Utilisation selon I'une quelconque des revendications precedentes, caracterisee en ce que la composition est 



18 



EP 0 862 910 A2 



destinee a favoriser la pigmentation de la peau et/ou de ses phaneres dans le but de trailer des dereglements de 
la pigmentation comme le vitiligo, I'albinisme. des hypopygmentations post-inflammatoires, des hypopygmenta- 
tions ou depigmentations apres des greffes de peau, des hypopygmentations ou depigmentations dues a une 
surexposition aux rayons ultra-violet, traiter des hypopygmentations ou depigmentations post-cicatrisation, des 
5 hypopygmentations ou depigmentations dues au vieiltissement de traiter les lentigos ou de traiter les problemes 

de pigmentation des ongles, 

6. Utilisation selon I'une quelconque des revendications precedentes, caracterisee en ce que la composition com- 
prenant le retinoids peut etre ingeree, mjectee ou appliquee sur la peau ou ses phaneres, plus particulierement 

10 les cheveux et les ongles. 

7. Utilisation selon la revendication precedente, caracterisee en ce que la composition appliquee sur la peau ou ses 
phaneres comprend au moins un retinoi'de portant une fonction phenol ou naphtol a une concentration de prefe- 
rence comprise entre 0,001 et 5 % par rapport au poids total de la composition 

75 

8. Proced6 cosmetique pour pigmenter la peau et/ou ses phaneres, caracterise en ce que Ton applique sur la peau 
et/ou ses phaneres une composition comprenant, dans un support cosmetiquement acceptable, au moins un re- 
tinoi'de portant une fonction phenol ou naphtol tel que defini dans I'une quelconque des revendications 1 a 4. 

20 9. Composition cosmetique ou pharmaceutique comprenant, dans un support physiologiquement acceptable, au 
moins un retmoide portant une fonction phenol ou naphtol tel que defini dans I'une quelconque des revendications 
1 a 4 et au moins un substrat d'au moins une enzyme presentant une activite tyrosinase. 

10. Composition comprenant au moins un retinoids a fontion phenol ou naphtol tel que defini dans I'une quelconque 
25 des revendications 1 a 4 et au moins un substrat d'au moins une enzyme presentant une activite tyrosinase comme 

produit de combinaison pour une utilisation simultanee, separee ou etalee dans le temps pour favoriser la pig- 
mentation de la peau et/ou des cheveux 

11. Kit comprenant au moins un retinoi'de a fonction phenol ou naphtol tel que defini dans I'une quelconque des re- 
30 vendications 1 a 4 et au moins un substrat d'au moins une enzyme presentant une activite tyrosinase pour une 

utilisation simultanee, separee ou etalee dans le temps pour favoriser la pigmentation de la peau et/ou de ses 
phaneres. 

12. Composition selon I'une des revendications precedentes 9 a 11, caracterisee en ce que le substrat d'au moins 
35 une enzyme presentant une activite tyrosinase est choisi parmi la tyrosine ou ses derives, la dihydroxy-3,4 phenyl 

a-alanine et le 5,6-dihydroxyindole. 



45 



55 



19 



iiHiiiiiiiiiiiniiwii 

US005942531A 

United States Patent [19] [u] Patent Number: 5,942,531 

Diaz et al. [45] Date of Patent: Aug. 24, 1999 



[54] PHENOLIC/NAPHTHOLIC RETINOIDS FOR 
PROMOTING SKIN/EXOSKELETON 
PIGMENTATION 

[75] Inventors: Philippe Diaz, Nice; Bruno 

Charpentier, Biot; Braham Shroot, 

Antibes, all of France 

[73] Assignee: Centre International de Recherches 
Dermatologiques, Valbonne, France 

[21] Appl. No.: 09/021,396 

[22] Filed: Feb. 10, 1998 

[30] Foreign Application Priority Data 

Feb. 10, 1997 [FR] France 97 01500 

[51] Int. CI. A61K 31/415 

[52] U.S. CI. .. 



514/394; 514/569; 514/568; 

514/544; 514/456; 514/469; 514/443 



514/544, 556, 469, 443, 394 



[56] References Cited 

FOREIGN PATENT DOCUMENTS 

92-106283 4/1992 European Pat. Off. . 
WO 

97-US11564 7/1997 WIPO . 

OTHER PUBLICATIONS 
Albert Muller International— Cosmet. News, 19(106), 
50-54, Italy (Abstract), 1996. 
Primary Examiner- James H. Reamer 
Airorney. Agent, or Firm — Burns, Doane, Swccker & 
Mathis, I .I ..P. 

[57] ABSTRACT 

Pigmentation ol (he skin, hair ami. or nails ol individuals is 
promoted by administering thereto, advantageously topi- 
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exhibiting tyrosinase activity, effective pigmentation- 
promoting amounts of at least one retinoid compound which 
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PHENOLIC/NAPHTHOLIC RETINOIDS FOR 
PROMOTING SKIN/EXOSKELETON 
PIGMENTATION 

CROSS-REFERENCE TO PRIORITY 
APPLICATION 
This application claims priority under 35 U.S.C. §119 of 
FR-01500, filed Feb. 10, 1997, hereby expressly incorpo- 
raled by reference. 

BACKGROUND OF THE INVENTION 

1. Technical Field of the Invention 

pharmaceutical compositions for promoting pigmentation o! 
the skin and/or the exoskeleton thereof, comprising at least 
one retinoid bearing a phenol or naphthol functional group. 

This invention also relates to a cosmetic regime or regi- 
men for pigmenting the skin and/or exoskeleton thereof, 
comprising administering to an individual in need of such 
treatment at least one retinoid bearing a phenol or naphthol 
function. 

2. Description of the Prior Art 

The coloration of human skin and exoskeleton thereof 
(head hair, nails, other hair, etc.) depends on various factors 
and especially on the seasons of the year, race, sex and age. 
It is determined, principally, by the concentration of melanin 
produced by the melanocytes. The melanocytes are special- 
ized cells which synthesize melanin by means of specific 

It is known to this art that in most populations brown skin 
color or the maintenance of a constant head of hair color are 
important aspirations. 

Moreover, pigmentation diseases exist such as, lor 
example, vitiligo which is an auto-immune disease charac- 
terized by the appearance of white patches on the skin, 
associated with a pigmentation defect. 

Serious need thus exists for a product which facilitates 
and/or improves the pigmentation of the skin and/or its 
exoskeleton, more particularly the hair and the nails. 

To date, various solutions have been proposed to the art of 
artificial coloration, by supplying exogenous dyes that are 
intended to color the skin and or the hair to an extent asclose 
as possible to its natural color, or in the field of natural 
coloration via stimulation of the natural pigmentation path- 
ways. 

Excellent results are, admittedly, obtained via the solu- 
tions heretofore proposed, but it nevertheless remains lhat 
the stimulation of pigmentation of the skin or exoskeleton 
thereof via the natural route (melanogenesis) remains the 
ideal pigmentation route. 

In this regard, administration of compositions containing 
a phosphodiesterase inhibitor, prostaglandins, DNA 
fragments, tyrosine derivatives or, alternatively, plant 
extracts have been proposed; see WO-A-95/17161, WO-95/ 
11003, WO-A-95'01773, WO-A-9-1 04674, WO-A-94 
04122, EP-A-585,018, WO-A-93/ 10804, WO-A-92/20322 
and WO-A-91.'07')4.s. Often, the proposed compounds are 
complex mixtures which exhibit no specificity. 

Hence, identification of active species eliciting a benefi- 
cial effect on the pigmentation of the skin or exoskeleton 
remains a principal desideratum in this art. 

SUMMARY OF THE INVENTION 

Accordingly, a major object of the present invention is the 
provision of novel compounds for promoting pigmentation 
of the skin and/or exoskeleton of individuals in need of such 
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Briefly, it has now unexpectedly and surprisingly been 
determined lhat certain retinoids induce melanogenesis ana" 
thus promote pigmentation of the skin or its exoskeleton. 
This is all the more surprising since other retinoids have 

5 been described as depigmenting agents. Thus, all-trans- 
retinoic acid has been described as an agent for lightening 
hypcrpigmentcd marks on the skin (J. S. Weiss ct al, 
"Topical tretinoin improves photodamaged skin," ./. Am. 
Med. Assoc., 259, 527-532 (1988)). Furthermore, the com- 

10 binalion of vitamin A derivatives and antioxidants such as 
quinones or flavonoid derivative-, is known to reduce the 
level of melanin both in hyperpigmented skin and in normal 
skin (U.S. Pat. No. 3,85b,934, LP-421.110. JP-oO 48934, 
JP-63/301,810). 

is Thus, the present invention features cosmetic/ 
pharmaceutical compositions comprising, as the active prin- 
ciple thereof, an effective amount of at least one retinoid 
bearing a phenol or naphthol function, for promoting pig- 
mentation of the skin and/or exoskeleton thereof. 

:,! This invention also features a cosmetic treatment, regime 
or regimen for pigmenting the skin and/or exoskeleton 
thereof, comprising administering to an individual in need ol 
such treatment, advantageously topically, at least one retin- 
oid bearing a phenol or naphthol function, formulated into 

- suitable carrier, vehicle or diluent therefor. 

The invention also features cosmetic/pharmaceutical 
compositions comprising, in a physiologically acceptable 
support (vehicle, diluent or earner), at least one retinoid 
hearing a phenol oi naphthol function and at least one 

30 substrate of al least one enzyme exhibiting tyrosinase activ- 
ity. 

DETAILED DESCRIPTION OF BEST MODE 
AND SPECIFIC/PREFERRED EMBODIMENTS 
35 OF THE INVENTION 

More particularly according to the present invention, 
among the exoskeletal embodiments thereof, the hair or the 
nails are most representative. 

By the expression "retinoid bearing a phenol or naphthol 
function" are intended compounds which have both: 

(1) rctinoid-typc biological activity, i.e., acting on cell 
proliferation and differentiation, as defined in L. J. Gudas et 
al., pp. 443-520, Chapter 11, "Cellular Biology and Bio- 

45 chemistry of the Retinoids", in RetitumLs. Biology, Chemis- 
try and Medicine, (1994), and in Sporn, M. D. Roberts, A. 
H., Goodman, I). S., published by Raven Press; Pawson et 
al., "Retinoids at the threshold: their biological significance 
and therapeutic potential," ./. Med. Chem., 25, 1269-1277 

so (1982), and 

(2) a phenol or naphthol functional group, in free or 
protected form. 

Retinoids containing a phenol function arc the preferred. 

Among the protecting groups lor the phenol or naphthol 
" function, an ether or ester group is preferred. 

These protecting groups are described, in particular, in the 
text, "Protective Groups in ( Irganic Synthesis", by Theodora 
W. Greene and Peter G. Wuts, Ed. John Wiley and sons, 

60 1991 ' 

Exemplary retinoids hearing a phenol or naphthol 
function, particularly representative are the following com- 
pounds: 

6-[3-<l-adamantyl)-4-methoxyphenyl]-2-naphthoic acid; 
65 methyl 6-[3-(l -adamantyl)-bydroxyphcnyl]-2- 
naphlhoate; 

6-[3-(l-adamantyl)-4-hydroxyphenyl]-2-naphthoic acid; 
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6-[3-( 1 -adamant yl)-4-acetoxyphenyl]-2-Qaphthoic acid; 

[3-[3-(l-adamantyl)-4-methoxyphenyI]-2H-l- 
benzopytan]-7-carboxylic acid; 

[3-[3-(l-adamantyI)-4-hydroxyphenyl]-2H-l- 5 
benzopyran]-7-carboxylic acid; 

[3-[3-(l-adamanlyl)-4-aceioxyphenyl]-2H-l- 
benzopyran]-7-carboxylic acid; 

[2-[3-(l-adamantyl)-4-hydroxyphenyl]beQzimidazole]-5- 10 
carboxylic acid; 

[2-[3-(l-adamantyI)-4-hydroxyphenyl]bcn7A>tbiophcnc- 
6-carboxylic acid; 

[2-[3-( 1 -adamantyl)-4-hydroxyphenyl]benzofuran-6- 15 
carboxylic acid; 

4-[(E)-2-[3-(l-adamantyl)-4-hydroxyphenyl]propenyl]- 
benzoic acid; 

20 

4-[2-[3-(l-adamantyl)-4-hydroxyphunvl]cthvnyi]bcnzoic 

3- [(3,5-di-terl-butyl-4-hydroxyphenyl)-2H-l-benzo- 
pyran]-7-carboxylic acid; 

methyl 3-[(3,5-di-tert-butyl-4-hydroxyphenyl)-2H-l- 
benzopyran]-7-carboxylate; 

6-[3-tcrt4outyl-44iydroxyphcnyl]naphthoic acid; 

4- [(H)-2-[3,5-di-tert-butyl-4-hydroxyphenyl]elhenyl] 30 
benzoic acid; 



4-[3-(3,5-di-tert-butyl-4-hydroxyphenyl)-l-propynyl] 

benzoic acid; 

(all-E)-9-(3-(l-adamantyl)-4-hydroxyphcnyl)-3,7- 
dimethyl-2,4,6-nonatrienoic acid; 



(all-E)-9-(4-hydrc 



4-[6-hydroxy-7-(l-adamantyl)-2-napbthyl]benzoic acid; 4 
4-[(E)-2-[3-tcrt-butyl-4-hydroxyphenyl)propcnyI] 
benzoic acid; 
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Among these, preferred are the following retinoids bearing 
a phenol or naphthol function: 

f>-[3-( l-atlam;mtyl)-4-byilroxyphunyl)-2-naphlh«ic acid; 

4-[(E)-2-[3-(l-a'damantyl)-4-hydroxypheiiyllpropenyll- 
benzoic acid; 

3- [(3,5-di-tert-butyl-4-hydroxyprienyl)-2H-l- 
benzopyranl-7-carboxylic acid; 

4- [(E)-2-[3,5-di-tert-butyl-4-hydroxyphcnyl]propenyl] 
benzoic acid; 

4-[3-(3,5-di-tert-butyl-4-hydroxyphenyl)-l-propynyl] 

benzoic acid. 

Hie retinoids according to tlie invention arc useful tor 
medical or convenience (cosmetic) purposes. They are 
useful, in particular, for the treatment of pigmentation afflie- 
tions such as vitiligo, albinism, post-inflammatory 
hypopigmenlations, for the treatment of hypopigmemations 
or depigmentations after skin grafts, for the treatment of 
hypopigmenlations or depigmentations due to overexposure 
to ultraviolet rays, for treating post-cicatrization hypopig- 
menlations or depigmentations or for treating hypopigmen- 
tations or depigmentations clue to aging or lentigo. They are 
also useful to recolor the hair, more particularly grey hair, or 
to treat nail pigmentation afflictions/conditions. 

This invention also features cosmetic or pharmaceutical 
composition comprising, in a physiologically acceptable 
support, at least one retinoid bearing a phenol or naphthol 
function and at least one substrate of at least one enzyme 
exhibiting tyrosinase activity. 

Among such substrates, representative arc, for example, 
tyrosine or derivatives thereof, 3,4-dihydroxyphenyl-a- 
alanine (DOHA) or 5,6-dihydroxyindole. 

The retinoid and the substrate can be combined in a single 
composition. However, specific other embodiments are also 
envisaged, in particular administering the retinoid and the 
substrate simultaneously, separately or spread out over time. 

llius, the present invention features compositions com- 
prising at least one retinoid containing a phenol or naphthol 
function and at least one substrate of at least one en/yme 
exhibiting tyrosinase activity, as a combination product for 
simultaneous or separate use or for use spread out over time 
in order to promote pigmentation of the skin and/or the hair. 

In one specific embodiment, the retinoid and the substrate 
can be packaged separately in the form of a kit whose 
components will be mixed together at the time of use. 

Too, this invention features a kit comprising at least one 
retinoid containing a phenol or naphthol function and at least 
one substrate of at least one enzyme having tyrosinase 
activity, for simultaneous or separate use or for use divided 
over time to promote pigmentation of the skin and/or 
exoskelcton thereof. 

The compositions comprising the retinoid according to 
the invention can be ingested, injected or topically applied 
to the skin (to any area of body skin) or its exoskelcton, more 
particularly the hair and the nails. Depending on the mode 
of administration, the compositions according to the inven- 
tion can be formulated in any pharmaceutical form. 
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The effective or sufficient amount of retinoids adminis- 
tered or contained in the subject compositions obviously 
corresponds to the amount required to promote the expected 
pigmentation, such amount depending in particular on the 
5 pigmenting quality of the retinoid selected and on the 
composition in which it is formulated, as well as the 
frequency with which the composition comprising the ret- 
inoid is administered. 

Via the enteral route, the medicinal products can be in the 
10 form of tablets, gelatin capsules, sugar-coaled tablets, 
syrups, suspensions, solutions, powders, granules, 
emulsions, microspheres or nanospheres, or lipid or polymer 
vesicles permitting controlled release. 

In order to provide an order of magnitude, the ingested or 
J5 injected retinoids according to the invention are generally 
administered at a daily dose of 0.01 mgkg to 100 mgkg of 
bodyweight, approximately, in 1 to 3 dosages. 

l or topical application to the skin, the subject composi- 
tions can be in the form, in particular, of an aqueous or oily 
20 solution, or of a dispersion of the lotion or serum type, 
emulsions of liquid or semi-liquid consistency of the milk 
type, obtained by dispersing a fatly phase in an aqueous 
phase (OAV) or conversely (W/O), or suspensions or emul- 
sions of soft consistency of the aqueous or anhydrous cream 
25 or gel type, or alternatively microcapsules or microparticles, 
or vesicle dispersions of ionic and or nouionic type. These 
compositions are formulated via the conventional tech- 
niques. 

They can also be administered to the hair in the form of 

30 aqueous, alcoholic or aqueous-alcoholic solutions, or in the 
form of creams, gels, emulsions or mousses, or alternatively 
in the form of aerosol compositions also comprising a 
propellanl under pressure. 

flic compositions according to the invention can also 

35 comprise a haircare composition, and in particular a 
shampoo, a hairsetting lotion, a treating lotion, a styling 
cream or gel, a dye composition (in particular an oxidation 
dye composition) optionally in the form of dyeing 
shampoos, restructuring lotions for the hair, a permanent- 

4ii waving composition (in particular a composition for the first 
stage of a permanent-waving operation), a lotion or gel for 
preventing hair loss, an antiparasitic shampoo, etc. 

I or administration by injection, the compositions are 
advantageously in the form of an aqueous or oily lotion, or 

45 in the form of a serum, and, for ingestion, they are advan- 
tageously formulated as capsules, granules, syrups or lab- 

The amounts of the various constituents of the composi- 
tions according to the invention are those conventionally 

50 employed in this art. 

The compositions may also comprise solid preparations 
which constitute cleansing soaps or bars. 

The subject compositions can also be packaged in the 
form of an aerosol composition also comprising a propellant 

55 under pressure. 

When the subject compositions comprise an emulsion, the 
proportion of the fatty phase therein can range from 5'V to 
80% by weight, and preferably from 5't to 50'?- by weight, 
relative to the total weight of the composition. The oils, the 

60 waxes, the emulsifiers and the co-emulsifiers formulated 
into the composition in emulsion form arc selected from 
among those that are conventional in the cosmetic field. The 
emulsifier and the co-emulsifier are typically present in the 
composition in a proportion ranging from 0.3% to 30% by 

65 weight, and preferably from 0.5% to 20% by weight, relative 
to the total weight of the composition. In addition, such 
emulsifiers can also contain lipid vesicles. 
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When the compositions of the invention are formulated as 
oily gels or solutions, the fatty phase thereof can constitute 
more than 90% of the total weight of the composition. 

These compositions for topical application contain at least 
one retinoid bearing a phenol or naphthol function according 
to the invention at a concentration preferably ranging from 
0.001% to 5% relative to the total weight of the composition. 

The concentration of retinoid bearing a phenol or naph- 
thol function according to the invention in the topically 
applicable cosmetic compositions preferably ranges from 
0.001%. to 3% by weight. 

In known manner, the subject cosmetic compositions can 
also contain adjuvants anil additives that arc conventional in 
the cosmetic field, such as hydrophilic or lipophilic gelling 
agents, hydrophilic or Lipophilic additives, preservatives, 
antioxidants, solvents, fragrances, fillers, screening agents, 
odor absorbers, dyestulTs and colorants. The amounts of 
these various adjuvants and additives are those that are 
conventional in the cosmetic field, and, for example, range 
from 0.01% to 10% of the total weight of the composition. 
Depending on their nature, these adjuvants and additives can 
be introduced into the fatty phase, into the aqueous phase 
and/or into the lipid spherules. 

Exemplary oils or waxes which are suitable according to 
this invention include mineral oils (liquid petroleum jelly), 
plant oils (liquid fraction of karite butter, sunflower oil), 
animal oils (perhydrosqualene), synthetic oils (purcellin oil), 
silicone oils or waxes (cyclomethicone) and fluoro oils 
(perfluoropolyethers), beeswax, camauba wax or paraffin 
wax. Fatty alcohols and fatty acids (stearic acid) can be 
added to these oils. 

Exemplary emulsifiers include, for example, glyceryl 
stearate, polysorbate 60 and the mixture PEG-6/PEG-32/ 
glycol stearate marketed under the trademark Tefose® 63 by 
Gattefosse. 

Exemplary solvents include the lower alcohols, in par- 
ticular ethanol and isopropanol, and propylene glycol. 

And exemplary hydrophilic gelling agents according to 
the present invention include the carboxyvinyl polymers 
(carbomer), acrylic copolymers such as acrylate/ 
alkylacrylate copolymers, polyacr\ laniidcs, polysaccharides 
such as hydtoxypropyl-cellulose. natural gums and clays, 
and exemplary lipophilic gelling agents include the modified 
clays such as bentones, metal salts of fatty acids such as 
aluminum stearales and hydrophobic silica, ethylcellulo.se 
and polyethylene. 

The subject compositions can also contain other hydro- 
philic active agents such as proteins or protein hydrolysates, 
amino acids, polyols, urea, allantmn, sugars and sugar 
derivatives, water-soluble vitamins, plant extracts and 
hydroxy acids, etc. 

Retinol (vitamin A) and derivatives thereof, tocopherol 
(vitamin E) and derivatives thereof, essential fatty acids, 
ceramides, essential oils, and salicylic acid and derivatives 
thereof are representative lipophilic active agents 

According to the invention, the subject compositions can 
combine at least one retinoid containing a phenol or naph- 
thol function with at least one other active agent. Exemplary 
of such "other" active agents are: 

(a) agents which improve activity in respect of hair 
regrowth and/or retarding hair loss, and which arc already 
known to the art for such activity, such as, for example, 
nicotinic acid esters including, in particular, tocopheryl 
nicotinate, benzyl nicotinate and Cj-0 5 alkyl nicotinates 
such as methyl or hexyl nicotinate, and active agents which 
promote hair regrowth, such as those described in EP-0,648, 
48 N. assigned to the assignee hereof; 
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(b) antibacterial agents such as clindamycin phosphate, 
erythromycin or antibiotics of the tetracycline class; 

(c) antiparasitic agents, in particular metronidazole, crota- 
raiton or pyrethroids; 

5 (d) antifungal agents, in particular compounds belonging 
to the imidazole class, such as econa/ole, ketocona/olc or 
miconazole or salts thereof, polyene compounds such as 
impli ter in I ni| und h llylamine family such as 

(c) antiviral agents sucl cycl 

hydrocortisone, betamethasone valerate or clobetasol 
propionate, or non-steroidal anti-inflammatory agents such 
as, for example, ibuprofen and salts thereof, diclofenac and 
salts thereof, acelvlsalicviic acid, acetaminophen or glycyr- 
15 rhizic acid; 

(g) anaesthetic agents such as lidocaine hydrochloride and 
derivatives thereof; 

(h) anti-pruriginous agents such as thenaidine, trimepra- 
zine or cyproheptadine, (i) keratolylic agents such as a- and 

:■" |i-hydroxycarhoxylic acids or |vketocarbo\ylic acids, salts, 
amides or esters thereof and more particularly the hydroxy 
acids such as glycolic acid, lactic acid, .salicylic acid, citric 
acid and fruit acids in general, and 5-n-octanoylsalicylic 

:s (j) anti-free-radical agents such as a-tocopherol or esters 
thereof, superoxide dismutases, certain metal-cbelaling 
ageuts or ascorbic acid and esters thereof; 

(k) anti-sehorrhoeic agents such as progesterone; 
(1) antidandruff agents such as octopirox or zinc 
3ii pyrithione; 

(m) antiacne agents such as benzoyl peroxide. 
Other such active agents include, for example, Diazoxidc, 
Spiroxazone, phospholipids such as lecithin, hnolcic acid, 
linolenic acid, salicylic acid and derivatives thereof 
35 described in FR-2,581,542, such as salicylic acid derivatives 
bearing an alkanoyl group having from 2 to 12 carbon atoms 
in position 5 of the benzene ring, hydroxycarboxylic acids or 
kctocarboxylic acids and esters thereof, lactones and the 
corresponding salts thereof, anthralin, carotenoids, eico- 
4ii satetraenoic and eicosatrienoic acids or esters and amides 
thereof, vitamin D and derivatives thereof, and extracts ol 
plant or bacterial origin. 

Thus, in one specific embodiment, the compositions 
according to the invention also comprise at least one active 
45 agent selected from among the antibacterial agents, anti- 
parasitic agents, antifungal agents, antiviral agents, anti- 
inflammatory agents, anli-pniriginous agents, anaesthetics, 
keratolylic agents, anii-lrec -radical agents, anti-sehorrhoeic 
agents, antidandruff agents, antiacne agents and/or agents 
50 which reduce skin differentiation and/or proliferation and/or 
pigmentation, and extracts of plant or bacterial origin. 

Hie subject compositions advantageously comprise at 
least one retinoid compound containing a phenol or naphthol 
functional group which is in liposomal form, as described in 
55 WO-94/22468, filed Oct. 13, 1994, assigned to Anti Cancer 
Inc. Thus, such compounds encapsulated in liposomes can 
be selectively administered/delivered to the hair follicles. 

One skilled in this art will of course take precautions not 
to incorporate compounds into the compositions of the 
00 present invention such that these compounds counteract the 
desired technical effect provided thereby. 

The pharmaceutical compositions according to the inven- 
tion can be administered parenterals, enterally or topically. 
Preferably, the pharmaceutical compositions are adminis- 
65 lered topically. 

In order to further illustrate the present invention and the 
advantages thereof, the following specific examples are 
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EXAMPLE 1 

Pigmenting activity of retinoids containing a phenol naph- 
thol function: 

The test employed was that described in FR-2,734,825. 

The melanin synthesis was estimated by incorporation of 
thiouracil. The specific mclanogenesis activity was esti- 
mated by the ratio of the incorporation of "C thiouracil" to 
the incorporation of 3H leucine relative to 100% of the J 
control (without retinoid). 

Thus, the pigmenting activity was classified in the fol- 
lowing manner: 

Class 1: less than 30%- specific mclanogenesis activity. 

Class 2: from 30% to 60% of specific melanogenesis 1 
activity, 

Class 3: more than 60% of specific melanogenesis activ- 
ity. 

The AC,,, is the concentration lor which 50% stimulation 
of melanogenesis relative to the control was observed. 3 
The results are reported in the Table below: 



(c) The following composition suitable for packaging ir 
gelatin capsules was formulated: 



The gelatin capsules comprised gelatin, titanium dioxide 
and a preservative. 

For the treatment of vitiligo, I gelatin capsule was admin- 
istered to an adult individual per day for 30 days. 

(2) TOPICAL ROUTE: 

(a) The follow ing nonionic water-in-oil cream was for- 
mulated: 



This cream was applied to a hypopigmcntcd grafted skin 
:>nce or twice a day for 30 days, 
(b) A gel was formulated from the following composition: 



By way of comparison, all-trans-rctinoic acid, under the 
same conditions, had a pigmenting activity of Class 1, i.e., , 
it had a depigmenting activity of Class 1 (less than 30% 
specific activity of melanogenesis inhibition). 

FORMULATION EXAMPLES 2 to 19: 
(1) ORAL ROUTE: 

(a) The following composition was formulated as an 0.8 
g tablet: 



This gel was applied to a hypopigmcnted grafted skin 1 to 
3 times a day for 6 to 12 weeks depending on the severity 
of the case treated. 

(c) A lotion was formulated for correcting post- 
inflammatory hypopigmcnlalion, by mixing together the 
following ingredients: 



For the treatment of a post-inflammatory so 
hypopigmentation, 1 to 3 tablets were administered to an 
adult individual per day for 3 to 6 months depending on the 
severity of Iht case treated. 

(b) The following drinkable suspension suitable for pack- 
aging in 5 ml vials was formulated: 55 



t'rnpvleiU' glycol 
Bulvlhvdr.-rewlucn 
Ethanpl (>J50')qs 



This lotion was applied twice a day and a significant 
improvement was observed within a period of 2 to 6 weeks. 

(d) A cosmetic sunscreen composition to combat the 
deleterious effects of sunlight was formulated by mixing 
together the following ingredients: 




Propylene glycol 2.U0O g 

For the treatment of a hypopigmenialion after a skin graft, -5 Triettmnolamine 0.500 g 

1 vial was administered to an adult individual per day for 3 Fragrance o.«o g 
months depending on the severity of the case treated. 
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continued 
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-continued 



This composition was applied daily and combated light- * 
induced aging. 

(e) The following nonionic oil-in-water cream was for- 
mulated: 



t'VMMIbvlfm giv-ol imoiectiiar 
weight - 400) 

Imodium vili >f ethvlcnediaivtrn. 



(i) An oil-in-water 
lew mt; formulation: 



s formulated from the fol- 



Propylcne glycol 

Ml \ > h n. 



0.020 g 
?,I10<) g 



This cream was applied to a skin affected with vitiligo 
once or twice a day for 30 days. 

(f) A topical gel was formulated by mixing together the 
following ingredients: 

Compound of formula (17) 0.050 g 



3 Mixture of caprylic/capric 

triglycerides marketed under the trade 
"Miglyol S1211 by Dynamil Nobel 
Tncthanolamme (')QOi hy weight) 



'lliis gel was applied to a skin affected with vitiligo I to 
3 times a day for G to 12 weeks depending on the severity 
of the case treated. 

(g) A hair lotion for repigmenting the hair was formulated 
by mixing together the following ingredients: 



under the trademark 



This cream was applied twice a day to a skin affected with 
pigmentation problems due to aging. 

(j) The following cream of oil-in-water iype was formu- 
lated: 



Compound of formula (13 
Polyoxyethylene steafate (40 mol of 



This lotion was applied twice a day for 3 months to a scalp 
which had suffered considerable depigmentation. 

(h) A post-cicatrization cream was formulated by mixing 55 
together the following ingredients: 



JO. .".<) g 

o.ojo a 

0.020 g 



(k) Dermal lotion for spraying: 



Kernel oil polyoxyethylenttted with 

'i W | of ethylene oxide, marketed trade: the 

trademark "Lai-rafti M2J30 CS" by Gatlefosse 

Perhydrosqualene 
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is lotion was applied to the scalp o 
ate of 1 ml per application. 
) Thickened lotion: 



6. The method as defined by claim 1, said individual being 
afflicted with, and treated for, post-inflammatory 
hypopigmcntatu i pigment an i il i 
irradiation. 

7. The method .is defined b\ claim I , said individual being 
afflicted with, and treated for, post-inflammatory 
hypopigmenlalion/depigmentalion consequent to post- 
cicatrization. 

8. The method as defined by claim 1, said individual being 
f afflicted with, and treated for, post-inflammatory 

hypopigmentalion/depigmenlation consequent to aging or 
lentigo. 

9. The method as defined by claim l.said individual being 
afflicted with, and treated for, objectionable nail pigmenta- 

l 1, said individual 
objectionable hair 



11. The method as denned by claim 1, 
retinoid compound being formulated it 
) pharmaceutical^ acceptable carrier, diluen 



. U OTsmetfcaUy/ 
>r vehicle there - 



litis lotion was applied to the s 
it a rate of 1 ml per application, 
(o) Ixition: 



alp once or twice a day 



Compound of formula (17) 
Propylene flvwl rm-mwthyl 
marketed by Dow Chemical) 
HviiTWpy.ipvlccHulosc (Kiuc, 



This thickened lotion was applied to the scalp once or 
twice a day at a rate of f ml per application. 

While the invention has been described in terms ol 
various preferred embodiments, the skilled artisan will 
appreciate that various modifications, substitutions, 
omissions, and changes may be made without departing 
from the spirit thereof. Accordingly, il is intended that the 
scope of the present invention be limited solely by the scope 
of the following claims, including equivalents thereof. 

What is claimed is: 

1. Method for promoting pigmentation of the skin and/or 
exoskelelon of an individual in need of such treatment, 
comprising administering to said individual an effective 
pigmentation-promoting amount of at least one retinoid 
compound which comprises a phenolic or naphtholic func- 
tional group. 

2. The method as dc lined by claim 1, said individual being 
afflicted with, and treated for, vitiligo. 

3. The method as defined by claim 1 , said individual being 
afflicted with, and treated for, albinism. 

4. The method as defined by claim 1, said individual being 
afflicted with, and treated for, post-intlammatory hypopig- 

5. The method as defined by claim 1, said individual being 
afflicted with, and treated for, post-inflammatory 
hypopigmentation/depigmantation consequent to skin grafl- 



12. The method as defined by claim 1, comprising topi- 
cally applying said at least one retinoid compound onto the 
skin, hair, and or nails of said individual. 
25 13. The method as defined by claim 1, comprising orally 
or syslemically administering said at least one retinoid 
compound to said individual. 

14. The method as defined by claim 1, said at least one 
retinoid compound comprises 6-[3-(l-adamantyl)-4- 

30 mcthoxyphenyl]-2-naphthoic acid; methyl 6-[3-(l- 
adamanly))-4-hydroxyphenyl]-2-naphthoate; 6-[3-(l- 
adamantyl)-4-hydroxyphenyl]-2-naphthoic acid; 6-[3-(I- 
adamanlyl)-4-acetoxyphenyl] 2-naphlhoic acid; [3-[3-(l- 
adamanlyl)-4-methoxypbenyl]-2H-l-benzopyran]-7- 

35 carboxylic acid, [3-[3-(l-adamantyl)-4-hydroxyphenyl]-2H- 
l-benzopyran]-7-carboxylic acid; [3-[3-<l-adamantyl)-4- 
acetoxypheny!]-2H-l-benzopyran]-7-carboxylic acid; [2-[3- 
(l-adamanlyI)-4-hydroxyphenyl]benzimidazolc]-5- 
carboxylic acid; [2-[3-(l-adamantyl)-4-hydroxyphenyl] 

40 benzothiophene-6-carboxyIic acid; [2-[3-(l -adamantyl)-4- 
hydroxyphenyl]benzofuran-6-carboxylic acid; 4-[(E)-2-[3- 
(l-adamantyl)-4-hydroxyphenyl]propenyl]benzoic acid; 
4-[243-(l-adamantyl)-4-bydroxyphenyl]ethynyl]benzoic 
acid; 3-[(3,5-di-tert-butyl-4-hydroxyphenyl)-2H-l- 

45 benzopyran]-7-earboxylic acid; methyl 3-[(3,5-di-tert-butyl- 

4- hydroxyphenyl)-2II-l -benzopyran]-7-carboxylale; 6-[2- 
[3-tert-butyl-4-bydroxyphenyl]naph!hoic acid; 4-[(E)-2-[3, 

5- di-tert-butyl-4-hydroxyphenyl]ethenyl]benzoic acid; 
4-[(E)-2-[3,5-di-terl-butyl-4hydroxyphenyl]propenyl]- 

5ii benzoic acid, 4-[3-<3.5-di-tert-butyl-4-hydroxypheny!)-l- 
propynyl]benzoic acid; (a!l-E)-9-(3-(l-adamantyl)-4- 
hydroxyphenyl)-3,7-dimethyl-2,4,fj-nonatrienoic acid; (all- 
E)-9-(4-hydroxy-2,3,6-trimethylphenyl)-3,7-dimethyl-2,4, 
6,8-nonatetraenoic acid; ethyl (all-E)-9-(4-methoxy-2,3,6- 

55 trimethylphenyl)-3,7-dimethyl-2,4,6,8-nonatetraenoate; 
4-[6-hydroxy-7-(l-adamantyl)-2-napbthyl]benzoic acid; or 
4-[(E)-2-[3-tert-bulyl-4-hydroxyphenyl)propenyl]benzoic 

15. The method as defined by claim 1, comprising 
o0 co-administering to said individual an effective amount of at 

least one enzyme exhibiting tyrosinase activity. 

16. The method as defined by claim 15, said at least one 
enzyme exhibiting tyrosinase activity comprising tyrosine or 
derivative thereof. 3.4-dihydroxyphenyl-a-aIanine, or 5,6- 

: dihydroxyindole. 

17. The method as defined by claim 15, comprising 
simultaneously or separately administering and 



17 

coadministering said at least one retinoid compound and 
said at least one enzyme exhibiting tyrosinase activity. 

18. A cosmetic. pharmaceutical composition of matter 
suited for promoting pigmentation of the skin and/or exosk- 
eleton of an individual in need of such treatment, comprising 5 
(a) .in effective pigimem.it ion-promoting amount of a! least 
one retinoid compound which comprises a phenolic or 
naphtholic functional group, and (b) an effective amount of 

at least one enzyme exhibiting tyrosinase activity. 

19. The cosiiielicpbarmaceulical composition as defined w 
by claim 18, said at least one enzyme (b) exhibiting tyro- 
sinase activity comprising tyrosine or derivative thereof; 
3,4-dihvdroxvphenvUt- alanine or 5,6- J lhydroxy indole. 

20. A cosmetic/pharmaceutical composition of matter 
suited for promoting pigmentation of the skin and/or exosk- 15 
eleton of an individual in need of such treatment, comprising 
(a) an effective pigimenlalion-promoting amount of at least 
one retinoid compound which comprises a phenolic or 
naphtholic functional group, and (b) an effective amount of 

at least one antibacterial agent, antiparasitic agent, antifun- 20 
gal agent, antiviral agent, anti-inflammatory agent, anti- 
pruriginous agent, anaesthetic, keratolytic agent, anti-free- 
radical agent, anti-seborrboeic agent, antidandruff agent, 
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antiacne agent ami or an agent which reduces skin differen- 
tiation and/or proliferation and/or pigmentation, or an 
extract of plant or bacterial origin. 

21. The methodology as defined by claim 1, said at least 
one retinoid compound being formuated into tablets, gelatin 
capsules, sugar-coated tablets, a syrup, a suspension, a 
solution, a powder, granules, an emulsion, microspheres or 
nanospheres lipid >r polym \ 1 pi lilting controlled 

22 flic methodol I I h\ el tin 1, comprising 

administering to said individual in need of such treatment, 
per diem, from 0.01 mg kg to KM) mg kg of said at least one 
retinoid compound. 

23. A kit comprising a plurality of separate compartments, 
at least one first compartment confining an effective 
pigimentation-promotmg amount of at least one retinoid 
compound which comprises a phenolic or naphtholic func- 
tional group and at least one second compartment confining 
an effective amount of at least one enzyme exhibiting 
tyrosinase activity. 



